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$\mathbb{H}$ . , ,
$i^{2}=P=k^{2}=-1$ ,
$ij=-ji=k$, $jk=-kj=i$, $ki=-ik=j$.
$i,$ $j,$ $k$ . $a\in \mathbb{H}$
$\hat{a}$ , ${\rm Im} a$ . ${\rm Im} \mathbb{H}$ . $\mathbb{H}$ $\mathbb{R}^{4},$ $\mathbb{C}^{2}$
.
$\mathbb{R}^{4}\ni(a_{0}, a_{1}, a_{2}, a_{3})\cong a_{0}+a_{1}i+a_{2}j+a_{3}k\in \mathbb{H}$ ,
$\mathbb{C}^{2}\ni(a_{0}+a_{1}i, a_{2}-a_{3}i)\cong a_{0}+a_{1}i+a_{2}j+a_{3}k\in \mathbb{H}$ .
$a\in \mathbb{C}$ $\overline{a}$ .
$(M, J^{M})$ . $f:Marrow \mathbb{H}$ ,
$f$ $M’\subset M$ , $N:M’arrow{\rm Im} \mathbb{H},$ $R:M’arrow$
${\rm Im} \mathbb{H}$ ,
$*(df);=(df)oJ^{M}=N(df)=-(df)R$
. $N$ $R$




$N^{2}=R^{2}=-1$ . , $N,$ $R$ $f$ $f(M’)$ $f$
, $f$ $f(M’)$ .
$N:Marrow \mathbb{H},$ $N^{2}=-1$ ,
$D= \frac{1}{2}(d+N*d)$
. , $Df=0$ $f:Marrow \mathbb{H}$ , $M’$
$N$ . $\phi,$ $\psi:Marrow \mathbb{H}$ $D\psi=D\phi=0$
, $\eta:M\backslash \{\phi^{-1}(0)\}arrow \mathbb{H}$ $\psi=\phi\eta$ .
$\eta$
$\psi$ $\phi$ . ,
$0=D( \psi)=D(\phi\eta)=\phi\frac{1}{2}[(d\eta)+\phi^{-1}N\phi*(d\eta)]$
, $\eta$ $\phi^{-1}N\phi$ .
3
$\mathbb{H}$ $\mathbb{C}\oplus j\mathbb{C}$ , $\mathbb{C}^{2}$ . $f:Marrow \mathbb{C}^{2}$
$\langle(df)(X), \{(df)(Y)\}i\rangle=0$ $X,$ $Y\in TM$ ,
$f$ .
. $N$ $R$ $f$
, .
$N\{(df)(X)\}R=(df)(X)$ , $N\{(df)(Y)\}iR=-\{(df)(Y)\}i$,
. , $Ri=-iR$ . , $R=j\text{ ^{}l},\beta:Marrow \mathbb{R}/2\pi \mathbb{Z}$
. $R=i^{d^{i}}$
. $\beta+\pi$ . ,
$jP^{i}$ , .







, $N=jl^{i}$ $D=(d+N*d)/2$ . $v,$ $\mu:Marrow \mathbb{H}$ ,
$D\hat{v}=D\hat{\mu}=0$ $\hat{v}=\hat{\mu}\hat{\eta}$ , $\eta$
$je^{\gamma i}$ . ,
$\mu=\mu_{0}e^{2^{-1}(\beta-\gamma)i}+j\mu_{1}e^{2^{-1}(\beta+\gamma)i}$ ,
$\mu_{0}(-*(\phi)+*(d\gamma))=\mu_{1}((\phi)+(d\gamma))$
. $\mu 0$ $\mu\iota$ $\mu 0-\mu_{1}i$
.
$M$ . .




$M$ . , .
1. $M$ $\{p\in M|S(p)=0\}$ $(\phi)+(d\gamma)=$









. $\mu 0,\mu_{1},\beta,$ $\gamma$ .
2. $M$ , $\beta$ 7 , $\mu_{0}$ $\mu_{1}$
, $\mu_{0}(\beta-\gamma)+\mu_{1}\wp+\gamma)i$ ,
, $\mu_{0}-\mu_{1}i_{1}$ $\beta$ $\gamma$ .
$\phi$ .
$\mu,$ $v$ , $\eta$
.
3. $M$ \beta , $\gamma$ , $\mu_{0}-\mu_{1}i$




$\mu,$ $v$ , $\eta$
.
4. $M$ $\beta$ , 7 ,





1: $U=\{x+yi\in \mathbb{C}|0.5^{2}\leq\neq+y^{2}\leq 4^{2}\},$ $\mu_{0}=x,$ $\mu_{1}=-y,$ $A=1$ ,
${\rm Im}\mu:Uarrow{\rm Im}$H.
5
3, 4 $\mu$ , $\mu$
$jl^{i}$ , ,
$je^{\gamma i}$ . $jd^{i}$
,
.
$M=\mathbb{C}$ (X, $y$) $x+yi=Z$
.





2: $U=\{x+yi\in \mathbb{C}|0.68^{2}\leq x^{2}+y^{2}\leq 1.5^{2}\},$ $\mu_{0}=x,$ $\mu_{1}=-y,$ $A=1$ ,
${\rm Im}(iv):U.arrow{\rm Im} \mathbb{H}$ .
.







3: $U=\{x+yi\in \mathbb{C}|01\leq|x|\leq 26, |y|\leq 26\},$ $\mu_{0}=x,$ $\mu_{1}=-y,$ $A=1$ ,
${\rm Im} v:Uarrow{\rm Im} \mathbb{H}$.
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